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Abstract of JP 9321596 (A) 
PROBLEM TO BE SOLVED: To realize high speed 
current switching in which the number of elements is 
reduced, an average current consumption is 
reduced and the current spike from a current output 
terminal is reduced. SOLUTION: The differential 
signal generation circuit acting like outputting a 
couple of differential signals to select a current path 
of a switching circuit consisting of a couple of 
differential transistors(TRs) input terminal an input 
control signal is provided with pseudo-inverters 13, 
14 which drive a couple of the differential TRs so 
that they are not simultaneously nonconductive by 
delaying a fall time of either of a couple of the 
differential signals more than a rise time of the 
control signal or delaying a rise time of either of a 
couple of the differential signals more than a fall 
time of the control signal and providing an output of 
the delayed signal. 
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£>cox\ Effi tat o t p fcttSiftiB^rofttfcfcifiv * o * 

[0 0 3 1 ] r»ttHB*»e>jttBA* I Nrofim-U' 

l roa^tto* w</W::SE{M-3fcit>, rcolf^A/j 
£-f 5^2iOS£ffiW 1 4C0 h7y-/X^MN2 

(4iS(C^^iit/j;5» 0 ^1 WSSfSU y/<-9 1 3 fcigK: 
h7>-^?MP 1 h7>'^?MN 1 /J^ 

iI<fc&5o rC0B#3?2C0i6ffiM 1 4C0 F7VV 5 

[0032] t.z.hx\ mi ©aia-f w<--* 1 3 com 

*T'fc5h7y-^^MPl, MN 1 CO KW i'iSi 

frithtK m%mmw*.mm \ eom^tatm^] 

St5ftf»#tSt»*^*#^. lot, 
^^MPl, MNlfflKWyt«I^©tW, h 

?yyxMN icoy~7,mmsm^M\^mmz^\^ti 
5:^1:45, rro h7^?MN i ©y-yii© 
8SRji%*(ft tt-t n * x u v<>\sx- h o it cox, Vvv 

v^x^MN 1 CO KK ^tS©SI^tt'bP7 1^'</l' 

ft||^cToTv^?> 0 zcomm&&m2comi£M>^-? i 

4 co ^y^^MP 2 coy- Mttit-kSM^ih.-c^ 

5fc», rco F7^?MP 2J4^#iiA^aj[iit ife 
-5. ^nf-iOjEtBW^OTProff-^u^Mi, 1^7^ 

v^^MP 2(4rcoB#y- hi Ku^vmS^^^iir 

[0 0 3 3] rtL(4 h7V-^?MP 2^%^'hWai 

co%\^mm,xm\f-^^, ^oEtam^oT ptomis-: 



• KKytSIBOffiftr d s (MP 2) ^^TvT^ftS 

[0 0 3 4] r d s [MP2] = 1 / {Kp (W/L) (V 
DD— V [OTP] -V t h [MP2] ) } 

ffiU Kptt byyy^^MP 2co-yy =iyiHt;)K<o]£ 

^y. N W/Llih7l"^^MP2©ft^fi, 
/kBcOJt, VDDt4«if»»£, V[0TP] ilEtSttj^O 
TPtO'SliE, Vth[MP2] l±h7y^?MP2«OL 

P CO Sill V [OTP] tfSVDD-V t h[MP2] fcfcofcBS, r 

d s [MP2] tfm&X.tte'o. jEffiffl*OTProitfi:»iv 

DD-Vth[MP2] ti,±C0S^(C{-±±#L/jJV\ o^^m 

h*? <o «{s v dd \c n tt & & v ^ £ a* #a » 5 . 

[0 0 3 5] L,j&»U ZltUifg 1 cO)£My 1 3 

CO h 7 ^X!?MN 1 ijS^ojT*t#fIi:^?)^^ 
££#:{*£ lyT^-Stf, *£*»«TM4, ^COhyy-y 

x^mn i coy-^fl;ffifl;-ffi:^v[OTP] tmzx'foZo 
rcov[0TP] f-JW u-^/Kuj^^ki-sro-c, F^y-y 

7?MN 1 coy- b y-^IBJ«JEEVg s [MN1] 
-fr, $ fj(-r COflffiV g s [MN1] ^F^y^^MNl 
WLSvMfiV t h[MNl] &T&fc5:RIK , i>%*.&ft, * 
cotj-g-fcfi t>7y^?MN i i^litftons 
5o -CO h7y^^MN 1 i4S^iii^5€fi[V[0T 
P] Wft#l±, VDD[MN1] ^±t/£5»g-t?*)S. 
[0 0 3 6] t), VDD-V t h [MN1] 7jSVDD-V t 
h[MP2] J;t)/h$<, V t h [MN1] i ! V t h [MP2] «fc 9 
At(tftli\ h7V-^?MN 1 fi> h7>-^^MP 2 
KJt^TftK#z)m£fc!> , h?>yx?MP 2coy- 

h7>^?MP 2 coy"- 1- • y-x\bmi±-tfV t h[M 
P2] WTtftfeftV-t&^U h7>v ; 75'MP2li 

ifi< rftteZEtiw^oTPcow i"</\sjgq-tfm 
[0037] aScocMo sy-yy/nassx-fi, p c 

h, N c hMO S h y y-y^^CO L# WDiLliV t h [MN 
1] #Vth[MP2] ^'V^<^HhZ.kt^\\ inn 

^ h t y-^ssieffi*sisi-T*>5 r £ asufni 

i4oT^5. Li»U **W^§Ti4, h5y^^ 

mn 1 o^yv?- hfrpmmfcnmiLvhzmmmu. 

l:|L<iot^5. L^ts iEt@tti7jOTP«r.»W: 
IB -C- ttffitfi l-i£V ^tt Sr £ 5 o r. *U4 y - * ttft £ 
vtV- \>W$L<r>Wz.&.*> L#v*firo±*#*#v^ £ 
Sr^U Vth[MNl] #Vth[MP2] £>9A# 



rix^S^-fS t> TF.tlATJ I N(C/N-f u-<;Hf ^A 
7J$tlfcB#, jEffiUJ/jOTPfcl4'>-1' LT 

^ u^wt ■{§-;$? VDD-V [OTP] £&54§-g-C0 2»9^&> 
19, rhii hyy-y^yMP 2, MNirotmfi^ 
/h-cft^sn, asmuffig-co^y u^ufs^sm^sn 

5C:£^#V\ 

[0 0 3 8] EffiA^ I NnAM** 1 '^ ^ 

jvfrhu -7 l^/MC^b^5*£coiE*@W7"jOT Pcoff 

2, MN 1 COLtVMBV t h [MP2] , V t h [MN1] idifi 
Itliftotl^, rcO^ffi/j^IEtBA/j I N#n 7 

t"</WiSEfti-5it^J:0, ^y^^MPi im 
a, F7>y7^MNi hy^-y^y 
MP 2 coy- hSSfl;{u(4*M*{ivDD^ai/ v «5:^B: 

[0039] hyy-yxyMN 2 coy- htinA 
jHtBA^j I Ncoamco-r y/<-y 2 l com/jtJfc 
oTVSCD-C, lEtSATj I N^/n^ i/^^pt)^ 

Mz^itir^k. h9>-yxyMN l \Z4y<— ? 2 l 
coft #K(g sr § it t , -r p < ^^a * » b ^a-^ t «*3 
So rco^fbfi, is»ffitu*oTN©«*iijia«3aro>i' 

y/<-y2 1, 3 1, 4 lTfcSKWU EtlHWOT 
P^y/<-?2 1 t hyyv : xyMN2C02l§:T-fc2. 
cox\ r. i 3EftW* O T pfflroft ^SEfbsflS-P-v n 4: #it P> 

[0 0 4 0] W±C0Ci:^b, h7y^^MP2/ji# 

l-^tCLirtt, hyy-y^yMP 2(4iEt@A7J I Ni<« 
{kLT**ii^Jfc5«f^. ^rcoy-h ■ y-x*J±^L 

* v^fiUcifiv MB k too X ^5 - k X°fo V , Ztil4*®fi| 

^^D-7^-</^[c^Mt:UTV^5»rB i 1, l^l^lc b y y -y 

7?MP2, MN 1 ^pjTiir ttlC^ott), ®^CO 

yy/<-y2i, 3 1, 4 1 icfc^J; 9 ^Ka*?ifc/J s #- 

# I- /J> $ < 5 o nnHjEffiW*OTProffi#fiT "J B# 

isn«m^fi£iEiK 1 6 7)ffifi^»¥^t^t-^ 
[0041] ^coxo^mmis^±f&m^i en, 

At) I Nt*tL-CiEtBffl730TP iigfBffl^OTN £ £ 
m^J-t-Sa*, ^cOtti7'3(4IE1 ; Sttl/jOTP^5iiet@tii^OT 
Nic^tLT, -tcoir±i9B#r f fl^a< , SiTO^IBJ^f-V^ 
tv^5 8 ^cofc*2ocottl^cofs^-^^co*{uy-< 

[0 0 4 2] rcO^Jg^fficomSS*, 0 8 (a) ffli'j 



7>i?*.-!?<D-tj x\m&wtm$t<Di><nt l, mum 

EE VDDti 3 . 3 V, 0 V k U Pch, Nc 

hMOSh7^^MPl, MN 1 COiM X[i, 1 fff 
CO-Y F7y^?f^ XtmZt L, tg2c7) 

SfiM^-^ 1 4 tl^fiH-3f&W-r >v<-*4 1 

(MP2Bft^*S20nm, MN2»f^ 

(a) , (b) tP#tt-5 0 

[0043] *3usjKii^t$^T, m i ro»(a-f 

9 1 3 co h7y^^MN 1 ft'^yVV— HSIj^^L 
iI?«T^fIF.£fTo/i 0 04 (a) , (b) lirffli^ 

roMiMf *£$IhI» i eroiE^m^OTPiigffim^o 

TNCOtti^fiff^^-fo Cl»«WfelP^M#^3 F7 
Vv ; X^MP2 l MN 1 coLtl/MilH^rtl^O. 6 5 
V, 0. 6Vt/iU, Vth[MP2] ^Vth[MNl] <£ 19 

CM >v<-? 4 2<50tij79Tfc3/cto, «Ml:f±3. 3 V 

[0 0 4 4] rtlld^ LIEf@tii79?£^H{iW U^flS 
3. 3-0. 65 = 2. 6 5ViSST*U±#Lft^ 

0. 4, 0. 6 V«®V LTV >5„ -t<50fcJ6 

x*MP4, MP 5#NB*fc#*fflfcfc5fcjSa*iifcSFi!f 
ftT^3„ £ l-7y^?MP 4, MP 569^'- N 

^BilA^liMlli'/hJ^w, s^m^^- 1 
o, i ONidliti^- h iSfg'W/ -f 

/hS<fllX.6>Jx5„ CltU±V t h [MP2] ^vth[MNl] 

[0 0 4 5] ^[CfflV^IslS&Ttt:, h7>^^MN 
1 ©Ay^y- H-J;^ LtlMS±#M s &3/c», V t 
h[MP2] ^Vth[MNl] i!)'h$^:i^V\ m 
11, h7V^?MN 1 hfcSHMffifc* 

«LTm-e#5. rro±j^«ii^w^fie*ii, 0 

4 (b) iC h^v^MP 2«y- HStt^kSriS 
L, :«7-^/j^h7V-/^^MP2, MN1WL# 
VMili-tft^'ftO. 6 5 V, 1. OVir^ofCo ClcDii 
-g-COy- bUS'Sfim, jE+BA79 I N/55 n ? 1"</V<DV% 

{cmMMiii-3. 3V, /N-r w</kop#(c h7y^^M 

N 1 tfimmtteZVVD-V t h [MN1] =3. 3-1. 
0 = 2. 3Vt%}lbtl, 04 (b) T*fc-&LTV>5 

[0 0 4 6] (a) I^KKf 1 6 

b mm mtri&M h ttnmmtit. t mmma t<nm%7/v 

0. 4 V, 0. 6Vif«-e*5;i:W5„ £/i«Sfc 
UAJlffi? I Off)lSx.'^^»Lt)l6 (a) t^-f 



=t5tc, ^*om*^/M^iS^ (Ell 2 (a) , 

(b) ) iO¥MT^ioT^5 0 

[0047] £fet::0 7 (a) CI±DFF17tSifl 
#4j*ElBSl 6 **-£tfiH**«Efr*i-. m*, 01 
6 (a) ©m»1t«fEi s a/h»fie*^Ji:Jt«-t-5t, t°~ 
? IXfiS^W* 3 . 9 6 mA(c:*tL*^teff^^ 3 . 
5 4 mA, ¥*9««Ettae*tBJ^ 2 3 8 „ A(r#j- L#5fctt 
»2 0 7,iAWf^T^5„ Hi 6 

( b ) 9 mm^b £ I «CT^ft!Mz&^ t 

[oo48] 02 2 (nmmmnm&mr* 

hz> 0 r«iH]s§(±, 01 ktemcmmjjoTPOiL± 
w^iK, ±L±.vmm*m< Lfct^T, Ni¥i 

ft:Sffi±(^»S^^0SS 1 6 &a9:ttfc<b£>T-fc5. 

[0 0 4 9] r»[fl]SStt s 4>*-9 2\totitfl\zM2 
<nmSM 1 4» h7y^?MP 2©7- Mi 

WPM l 4»h7y-/x^MN2W7*- N«« 

£SML, ii©S^y/<-? 1 3 CO h7>-/^^M 
PI 3, MN 2CDy-xStI?r^^tl]E1 : a(±J79 0T 
p, SJttflB-K&itoLT^S. :W«)*H'fw<- 

* 1 3<DXfl. <<l"<—9 2 1, 3 1. 4lcOjg^fifg 

[0 0 5 0] 0 3(i*^^CO^3c75^Jfe^fficO[l]K0T 
fc "J , WMU^^m^ 16iLTBl«351, » 2 (75 
gW>^-M3, 1 4 5r2il-iogfflLT, 01 T 
fi]Effim^OTP<o.^£±9l^fJi3£i§< Lfc/j\ $ffiti:j 
79 O T N (Oftij K h ilffl Lfc»^Tfo 5„ d cOC9]^(c J: 
5 . 0 l ro-r y/<-^ 4 1 T^ttTV^fcAfiKii'l^ 

* !fe < 1- r k ifi t # , * e, }r ^flsro t 9 mm t * < 

rwmg&H, jEffiATi I N£A?9<b 
tSSKHW 15t, mi -Iff 4 >/<-^ l 

3A, B, 14A, B<D57 , vy?frt 3 ffil&&tl?>o 
[ 0 0 5 1 ] StelfiJS&P 1511, -f W^-^ 32, 3 
3, 2Z«gLT^5. -f^-?3 2li, Effl 
A79 I N&AJlk Ltitf]i:1M&.'fl"<—fi 14A©F7 

y^?MN2 i<n?- vmm^mL, a 3 

3(4, Qtfl&W&'O'*—* 1 3 A©A/jtiffl-f 

1 4 Bco h7y^x?MN 2 2©7*- hSSl^SIS 
L, -f^<-?2 2li, tii?]*&W'(>'<~9 I 3B<r> 
»A*lc:SM!tUT^5 D »1, l3©iWy/^^l 
3A, BWEaSli, 111 ©»flSl-f^<-^ 1 3 tP# 
T, ^2, f4©M'fy/^^14A, BWlHlSgii, 
%2<nW8.'(>'*—9 1 4 t|w)#Tfc5 0 
[0 0 5 2] ^1 wiifa-r^/^-^ 1 3 A«75W^ 

tt»20gi^y/<-* 1 4 ACOA^icftlfL, :«g 
ffl-Y W<-i? 1 4AWtU^5rIEtB(±i7 , 90TP fc LT^ 
5o W,30mU^ 1 3 BWtti/9f±il4 

BBB'f^'-? 1 4BWA79iCg^L, rcniiM^^ 



[0 0 5 3] fttc:, r»iH]SS»ii?^frr^fiE*tTofclS 

SSr^B^-fSo -fy/<-^ 3 2, 3 3, 2 2 

t U 1Sl~184<Dim>( l"<-9 1 3 A, B, 14 
A, BfiSHH-fi"*— * 1 3, 1 4 tin DIM X£ U 

[0 0 5 4] r WiiiSWrl- «t SUftft ^fefiSc[fl]S& 1 6 

(DmmjjmBHk^tDmatiiJjmtj ^15 (b) 
(b) tc, zntmwmmittmi (b) i^tuw^ 

1% 0 5 (b) <D£?\Z, SEW«,P^lfflSI 
J£J»ro»&J:B(£TU o. ivg«fcfc9, £fc06 
(b) ©J:5fc, «St^^-f ^SEJ»LJ4*/hfc4o!t. 
*fc^#mSftjfi^«0 7 (b) oiSC. ¥^*'/5fE(4Sl 
l w^Jfi^lBJ; 0 4ofc»T?tf*t < 2 

24 M At4ot^ t'- ? Ifficli 2 . 7 9mAift/h 

[0055] rn&iaaMWf*BEro«f*-cf4, 

4. 5 n S-Cl:}5ft-W^X.»]^^^i|f#5cO-t ; \ CMO 
Sf^(Cj;5ti«ft{^iSSci LT2 2 0MHz« 

mwmm & , t jt» t -c** 4 o £ * 
[0056] iiJSM.fi, nt^im^ 

«y««iC, Eft • a!}B0)titfj#&Bfc* 
[0 0 5 7] 

[0 0 5 8] Nc hMOS h7^?ffll^ 

Wit&P chMOS h7>v ? ^^WL#VMIJ: < 

ffiOPc hMO S h-7 V^**<Z>L£VMitt#>h£< X* 

Mib^-r yfwp c hMOS i>7y^#©y- h 
MHZ y 4 Xfc/h$ (fliisri 7J?T'# So 
[0 i ] #«W»fi»te#£j*lHi&<o3S i <omm<nBM 
[0 2] *««©«2«>||lfirojglB«:RM+5iaKH-c 

lm r 3] *&W<D$S 3 <D*|gcD^ffiSrIftB^-r5lHlSS0T' 

fc5 0 



[0 4] 0 1 CDHIg&T* h 5y^?MP 2WL#V>fg^ 
N 7 X 5? * * M N 1 CO L t V Mit =£ 9 * # V ^m&a X Zf'h 
£ Hi ^7 « 0 -C fc 5 o 

[05] 01fcit>"02cOlH]SST-h7yv ; ^^MP 2CO 

Lf vMfia 5 h7y^^MN l roL#^4SJ:9/J>£v>» 

[06] 05 (a) , (b) Kfcl^TiiilJ*^ 1 8 
^«^$-frfc«^COffi^*^*««0-Cfc5 o 

[07] 05 (a) , (b) Kfc^TSfEft** 8 
Sr»fPS*fc»#W^n 16,1 7-??i'i«i-^v;cK 
&®0Tfc3 o 

[0 8] ^©ll^'fs'f 1 8&JEI!)-t3l§]g&<7)7'n 

[0 9] $*<0||»;^ -y^l 8Wt5l»|ff4 
/&EES1 6COH0-|J^*i-0S§0T'fc5 o 

[010] KCODFF 1 7CO-f!lSr^"MH]8&0T'fo 
5. 

[01 1] ^ftfclH&KA^ftS 9 n * (CK, C 
KN) feil/A^r-^ (DATA) coA^^JF?0Tfc 

s. 

[012] 0 9 <Z)g»rf§-f§-£jjKl§]|& 1 eoftffsSr-ryA 
-^<o*ff=S:«*.-Cilif1sS*fci*roa*SJKH-C*>5. 
[113] 19 (a) , (b) C0M»ffl-?«lHSS 1 6 

[01 4] 01 2 (a), (b) z>M&X*mW}X4 v?- 

[0i 5] 01 3 ( a ) , (b) nm&vmmxj 

1 8 &Wift£-£1t®&<r>tiifim<r>nm&MW-?lbZ a 
[01 6] 01 3 (a), (b) Oi&'&'Vm&hX'f 
1 8 triff**fei^«)^n y?16, 17 Tf£*-f3 

13, 1 3A, B, 14, 14A, B W£M V 

9 

1 5 K$5lHjii§S 

1 6 mmm^^mm 

1 7 A, B DFF (7U 7^7n 7 7*) 
1 8 *ftx-f yf- 

21-25, 31-36, 41-43, 51-57 

-iv^-9 

MNl-3 6 Nff^MOS YvV'J'7,9 
MP 1-3 6 Pft^MOS^y-^? 
CK, CLK 'iEfB, ^tS^n-y^AT: 

D, DATA 7* — 9 KJj 

E, F Eft, mWrvvf&M 
G 7 ! —&A?}$LM 

h, j Eta, is»ffim*jft« 

IN, INN Effi, iStSA^J 

io, ion m^ty^s^ 



OP, ON IE*B, igfBf*— *tfJ2l 



OTP, OTN IF.tB, iS»ffif*-^ttJ* 
P, R WEiSJRSEA 
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